 Abstract-Porang (Amorphophallus muelleri Blume) collected from various geographical locations has been known to show variation on glucomannan content. Glucomannan is polysaccharide consisting hydrocoloid dglucose and d-mannose which has high economical value. One of the most important genes responsible for the synthesis of glucomannan is cellulose synthase-like A (CSLA) glycosyltransferase. From previous study, CSLA gene was only found in the the flower spatha and bulb of only one sample, lead to the failure to detect it is effect to the glucomannan content. So, in this research, identification of CSLA gene was conducted using Polymerase Chain Reaction (PCR) technique with different primer, to detect the influence of CSLA gene to the glucomannan content of porang collected from varous part of Java Island, Indonesia. The result showed that glucomannan content between porang originating from different locations were not the same. This might be due to genetic and environmental factors. It was detected that the sequence of CSLA genes of porang from different location were different, the interaction of both factors are likely to cause differences in the glucomannan produced.
I. INTRODUCTION
Amorphopallus muelleri Blume, known by the local name Porang, belongs to the genus Amorphopallus which is the member of the family Araceae. Amorphophallus is native to Indonesia, India and West Thailand. This time, as many as 170 species the genus of Amorphopallus have identified, 27 of which were found in Indonesia and the A. muelleri Blume is a species that has the highest glucomannan [1] .
In the last ten years Porang much sought after because of the high demand from Japan, Hong Kong and Australia. The glucomannan of Porang used in the food industry (healthy food diet), paper industry, pharmaceuticals and cosmetics. High demand for porang was not paired by the porang production in Indonesia. One of the reasons is because of the low production Manuscript received December 2, 2014; revised July 11, 2015. porang which was caused by the lack of high-yielding varieties [2] . This is due to the lack of information of varieties with high yield and high glucomannan content.
Glucomannan is a hydrocoloid polysaccharide consisting of D-glucose and D-mannose. Based on research Azrianingsih (personal communication) has found the difference in Porang glucomannan content on a variety grows in different environments in East Java. Based on RAPD known that there is variation in the Porang genome growing on the island of Java [2] . However, Arumingtyas (unpublished) that showed the difference was not detected using ITS analysis. Thus there are two possible causes for this difference, the first is the difference in genes or alleles, the second is the influence of the environment that cause differences in the expression of genes / alleles.
Various studies on various crops showed that many genes play a role in the formation of glucomannan. Components of glucomannan are mannose and glucose. The formation of guanosine 5'-diphosphate glycosil (GDP) -D-mannose require enzyme GDP-mannose pyrophosphorylase-D [3] - [5] , while the formation of GDP-D glucose requires enzymes GDP-D-glucose pyrophosphorylase [6] , [7] . It also reported the presence of mannose GDPD-enzyme 2-epimerase that catalyzes the interconversion of GDP-D-mannose to glucose GDPD-and vice versa [8] . Furthermore, the formation of glucomannan chain done with the help of enzymes syntase glucomannan [9] . Group members of glucomannan synthase enzyme that has been shown to play a role in the formation of glucomannan in various parts of the plant are a family of cellulose synthase-like A (CSLA) Glycosyltransferase. Some preliminary studies mention the existence of genes forming glucomannan on some plants, but glucomannan is not synthesized. It is because of differences in the mechanism of formation of the polysaccharide. In general, the formation of polysaccharides on the tuber is through glycolysis which will produce UDP-D-glucose. The formation of UDP-Dglucose is catalyzed by the enzyme sucrose synthase and UDP-D-Glucose pyrophosphorilase (UGPase) [10] . UGPase is a key enzyme that affects the formation of the polysaccharide with β 1-4 bond as the glucomannan [10] .
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Genes that play a role in the formation of these enzymes in Porang until now has not been reported. Information of the identity, structure and sequence of these genes will greatly assist in the identification of high yielding varieties and plant breeding program.
Thus, in this research, the identification and characterization of key genes that play a role in the formation of glucomannan (CSLA) in Porang collected from four locations at Java island was conducted to provide information of differences in the genes / alleles and the relation with the glucomannan content. Identification will be done by using Polymerase Chain Reaction (PCR) to amplify the gene CSLA and continued with sequencing to detect any differences in the gene sequence.
II. MATERIALS AND METHODS

A. Plant Material and DNA Isolation
DNA samples taken from the collection of Wahyudi. Then PCR was performed using specific primers designed from the CSLA gene sequence of Amorphophalus konjac AkCSLA_680F: 5'-CTACCACTTCAAGGTGGAGCAG-3 as the forward primer and AkCSLa_1288R: 5'-CTCCCGATCTCCAACAAACC-3 'as the reverse primer [10] . PCR cocktail made by mixing 4 mL BSA, 2 mL of 10 pmol forward primer, 2 mL of 10 pmol of reverse primer, 10 mL of the master mix (Intron), and 2 mL DNA. Subsequently PCR cocktail was mixed and centrifuged at 3000 rpm. Samples were inserted into CyclerTM Biorad Gene with an initial denaturation at 95 ° C for 5 minutes. The PCR program was set to 33 cycles of denaturation at 95 ° C for 45 seconds, annealing at a temperature of 54 ° C for 45 seconds, and extension at 72 ° C for 45 seconds. PCR cycle ended with a final extension at 72 ° C for 10 minutes. The PCR products was visualized on an 1.5% agarose gel with ethidium bromide dye. A positive result is indicated by the formation of the DNA band with the size of ~ 300 bp. PCR products were further purified by gel extraction and sequenced using the ABI Prism 3730 at First Base, Singapore.
Aligned sequence data using software MEGA5. Long sequences analyzed using software equated GBlock. The output was further analyzed using software MEGA5 for phylogenetic tree construction and determine the value of similarity. There are two possibilities that cause that phenomenon to happen. The first possibility was genetic factor. The first possibility of genetic factor was all the porang variants possess different sequence of CSLA genes which in turn will produce different kind of enzyme or enzyme activity. Differences of the kind of enzyme or enzyme activity will produce different level of glucomannan content. This suggestion need to be proven by sequencing the CSLA genes of each sample. The second possibility of genetic factor is the enzyme was available which mean the gene was available and active, however as has been investigated before [11] [5] , whereas the formation of GDP-D glucose need the presence of GDP-D-glucose pyrophosphorylase enzyme [6] , [7] . It was also reported GDP-D-mannose 2-epimerase catalyzed GDP-D-mannose to GDPD-glucose interconversion [8] . Subsequent formation of glucomannan chains made with the help of enzymes glucomannan syntase [9] .
The members of glucomannan synthase enzymes group that has been proven to have a role in the formation of glucomannan in many part of plants was the family of cellulose synthase-like A (CSLA) glycosyltransferase. There are nine members of CSLA gene family of Arabidopsis, and all of them were differentially expressed in various part of plants [10] . It was also showed that glycocil transferase is an active centre which capable of utilizing GDP-D-mannose or GDP-D-glucose to be synthesized to heteropolisaccharide [10] . So, if there is a change in the sequence of CSLA gene, glucomannan chain cannot be produced.
The second possibility is the environmental factor. Environment where porang is growing affects porang content [12] . So even though porang have the same genes, but because it grows in a different environment then CSLA gene expression is different. So in addition to genetic factors, environmental factors also play a role in determining glucomannan content
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B. Identification of CSLA Gene
It has been investigated that A. muelleri Blume from Java has a high genetic diversity based on RAPD analysis [2] . RAPD is an analysis for investigating genome diversity without referring to a certain gene. So if the analysis recognized differences, the variation could be caused by differences in DNA sequence or differences in DNA size. Based on research done by Arumingtyas (unpublished) porang at East Java showed no variation based on trnL or rbcL sequence.
PCR using primers designed based on the sequence of A. konjac gene CSLA resulted in a band in the size of about 400 bp (Fig. 1) . Sequencing of this PCR result showed variation of the sequence of CSLA gene fragment of the six samples. The sequence of the six sample showed variation in some sites (Fig. 2) Based on the sequences a dendogram was developed (Fig. 3) . The dendogram showed the grouping of the samples that seem not correlated to the location where the plant grows. The dendogram showed two group, the first group consist of the sample collected from Cisompet and Pamedaran and the second group consist of Porang from Karang Tengah Wonogiri and Grobogan Purwodadi. However if it is analyzed more deeply, the dendogram showed that Porang that collected from Cisompet I and Pamedaran I shows high similarity and formed one group, whilst Porang that come from Cisompet II and Pamedaran II show high similarity too, and also produced a group but different from the first group. A separate group which showed high departure from the first two group was formed by the group of Porang collected from Karang Tengah Wonogiri and Grobogan Purwodadi. The grouping showed by Porang collected from Cisompet and Pamedaran revealed the closer distance between Cisompet and Pamedaran. Those two location place in different province, however geographically close. Those location may have similar soil condition and climate to give an appropriate condition for growing similar genotype of Porang. On the other hand Porang collected from a quite far distance geographically to those location, Karang Tengah Wonogiri and Grobogan Purwodadi, give rise to a variation on the CSLA gene. This finding is in accordance to the result of previous rsearch that environtment could affect the genetic property of Porang [12] .
When the grouping crrelated to the glucomannan content, there seem no correlation between the loccation where Porang collected and the glucomannan content. Based on the grouping, Porang collected from Cisompet and Pamedaran should have similar content of glucomanan, and similarly Porang collected from Karang Tengah Wonogiri and Grobogan Purwodadi shoul also have similar glucomannan content, but it was not the case in this research. It seem that there are many factors that affect the glucomannan content other than genetic and environtmental factor. Maybe interaction of both factor, could give rise to differences in glucomannan content.
IV. CONCLUSION
Glucomannan content between porang originating from different locations were not the same. This might be due to genetic and environmental factors. It was detected that the sequence of CSLA genes of porang from different location were different, the interaction of both Vol. 3, No. 1, June 2015 factors are likely to cause differences in the glucomannan produced.
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